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(57) Abstract: 

PURPOSE: To obtain a method by which the molecular 
structure of a new ligand can be automatically 
constructed by holding the position and direction of a 
specific functional group existing in a ligand molecule, 
appropriately arranging an atom in a permitted space, 
and comprehensively retrieving a connecting path. 

CONSTITUTION: At first, receptor mapping is operated 
based on the molecular structure of the known ligand by, 
for example, the method of a RECEPS, three-dimensional 
lattice point information is obtained, and the inside 
hole model of a receptor is constructed. Next, the 
functional group of the known ligand molecule which is 
important to an interaction with the receptor is 
extracted by, for example, the method of a LINKOR, the 
position and direction of the functional group are 
designated, and the molecular structure of the new 
ligand can be constructed while the position and 
direction of the functional group are held. Also, O-H, 
N-H, and benzen ring are the function group extracted 
from the molecular structure of the known ligand which 
is important to the interaction with the receptor, and 
(a) indicates the inside hole model of the constructed 
receptor by the receptor mapping operated based on the 



molecular structure of the known ligand by usinq the 
RECEPS. 
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(57) [£#j] (UfiE*) 

2 OOtlS©fi^*liO^Tl 3 ~ 5 115:1 9 il-T 




WffiS^ffi:«i:^rRjS:*B3Ei"Sailxe, <ii)l!9SB*l 

xs-eau bfc i grtBsrao»?*S:89;£ fc r5» 2 ig, 

(iii) 2o<z>*&lli*Sr*CJB : F^*, *5J:I«F*E 

dS0f£o*f*S:«ffc-r»^fctt, 2o^>'&tBS3crKCi!|t 
bTfiUB-fSSHXg, (v) Suffix 3 Xg-C 
it^L^i~-<T<^^^oV>r, BffiE®4XgSr#fc9Sg 

g5Xg, *3J:t/(vi)gfSE»2Xa"e*CJ: 
fe2o(7) ^ g'tgS^-r-<T^O|a^^-oV^r. SfflE^3X 

[»**3] i)MB»4Xg«:, *£^E«*3J:Wift^a 

—ym^mm-t^^t^x^xn^, w*jsisa*<^ 

««5-t-S*i£J2:*3V^T, (i) -SSJlJicoKfti^y^^K 

lXg, (ii)Huffi^a*P^y#^K^^»5g^fe^ 
ffitti^a-efcS 2ffi£t±<z>'irffiSS:ttitU 
U K'SiBS^ffi«t^|nlS:Jt^S*2XS, (iii) 
S5IS« 2 Ig-eiffl LfcWfBSfH<&JII^;#&N^5fl5 
3Ig, (iv)2oo^«BSSr5ieciR : P<Z)*, *3«fc 
WW^ft^^4Ig, (v) fifflBS^fr^rtTL 

^^^fttf^^^, 2o<0^teX&»CI)K J P£> 
fce^LT££/S1-£!fl5Xg, <vi)9WB*4XSt?»« 
Lfc-r^T^J^-T-i-oV^T, H(rfB«5XSSrj|*9jS"rr 

X®, *3j:"0«(vii) SJIB»3XSt?3RC<t 5i^K5febfc 
2o^^fg^co-r-<Tco*l^^ov^T. mfl£i!4Xg 
*m 6 xear* 9 iS-T - t \z X 9 # &;h,fcie£«fc&lfi 

^tsctiaot, griay^vK^^fl-ftS:^ 
m&ir&xmz&^x, a) -a^x^^y^K 
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U «lrtBa<z>ffiK4:*filS:»5ei-SIB2XS, (iii) 

3ig, (iv)2o^ j erffi«Sr*<ri» j f : ^*, 

I/#SS^^}t^t5^4Ig, (v) Btf|BS*#Ort?L 

ftliit«fflt^i5Xg, (vi)mjiE^4XSr-if^ 

L/fT-<T(DlST-(-o^T, itrrlEil5Xg£;j&9i£i~- 
10 ^dJioT, 2o(0'&IBKrafcie^«ISS:f^J«-rsJB6 
18, (vii) «rlBJB3XS-eJRC«fc 5 l-KJELfc 2 otf> 
tiS^t^t^S^tlcov^, HUi2^4XS~^6 

tsriiaot, iWriBy^^K^^***:^** 

5f7Xg, (viii)SufSy ^^K<7?^#»f^Jg^M 

§^8ig, (ix)j?fjeo*ttfc.J:9. i»EP*yK©» 

20 U i6JB**&J2itt«lfll3SS:«?J«S^:S*9Xe, *5£ 
[M*fi6] S&M, ±IB*2XS7*ffl£bfc , ir«BK 

jffa\amixmi£vw-i,x, mimm 3 ig-^ 1 0 ig^ 

»9iS"*\ W^flSlBtt^aiSttSr^fr-rsy^f^K^ 
[M*jS7] ££>^ ±|BS2Xg-ettWbfc J B'«6S 

30 ^Lt, f3Ig^l 0XgSr*9ig-t\ St*«5fB 

So 

«*i-5*ifct-*3v^ a) miay^fvK^Kfti^s^ 
g N (iii) fltrjBjB2xs-ci*tabfc , irtB*w<z>*r*s: 

40 K£t5»3Xg, <iv) 2o(0^fBS£JRCJ!g^<z>*, 

»±rjq?««*S:»s-rs»4Xg, (v) mriES 

3St ClS^^ffiK i: UTSfflt^f 5 Xg, (vi) MIS^ 4 
XST^^L^-r^TcoM^i-oV^T, SJBE^SXg^r 

^$6Xg, *5J:Wvii) SutB*3XS"eSRC«t 5 
IBS 4 Ig-g 6 xSSrMk 9 ig-T r i: ^ J; 9 # & tvfeSS 

so &m_mtU^t>"±z> ^(aoT, mriEy^vF^ 
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«*-T5**^*5V^T. (i) Bttaytf^K^K^S* 
S, (iii) «rlB»2XS-CttttJUfc l irffiSW^SIt3 p *«r 

ims3ig, av) 2<wgmm& i m<;m¥<Dm, 
mm, *5±w?a£««*»«i-«fB4xs. w suies 

SRCliS^ffiBirbT^ffl-rsiBSXS, (vi)ituBBfg4 

xeT*^g^b^i--<-c^j[®^^-ov^T. stfis^sxs^ 

»9ig-rrt^J;oT, 2os>Wte£IHKiK^«l»&ft ; 
^t^ieig, (vii) BtlBfS3xe-cSlfCJ:5l-K3e 

bfc2ocoWtgScO-r-<"CO J &^^-oV^T, llu!£S§4 
Ig^i 6 Ig8:» 9 j&t £ 1 J: 9 » ^^SS^SSS 

^«^i7ig, (viii)Htfiay ^/^KcD^fl-ft 

^i«£L, *K«*»^tt«l«JtSr?K^S^S*9X 
10] $ h -LIE* 2 Xfi"?»j£ Lfc'&iB 

fc#ftfc:«&*g£LB:LT. SMS* 3 XS~* l o li 
S:jft9 5g^ »*Jfi9fB«^3aStt*W"t"Sy^VK 

ill Sbi;:, 2 l8t»Bi bfc^ffi 

i 2 ] £Jii£tt«:^rf-s y # ^ KO^M 

Srfltfti-S^Jfe^isv^-c, (i) 8(rlBy^^K^K*n^S: 

Tct&^^lfffiSrWS^lXS. (iOfiffffiS^iffiS 
fjsJB^#5 2^±<^teK&JitRU RlrffiScoffiB 
^^fpj^fg^-r^® 2Ig, (iii) ttSa»2XS"CS^ 

2o<7>^tB«*SB< p IiR J F^ffi«i bT»ffli"S 
i5Ig, (vi)B»8B*4Xe"C»3£Ufci"^T<^HR J f : l2: 




tffiSBa^JS'&iKKS:^fiKi'SlB6Xa, is J: V (vii) 
iiufSffS 3 IST^ C X 5 i-l£A£ Lfc 2 o^^coi^ 
T<Z>tt^i^ov>T, HJfHB4Xe~»6XSS:«fe9 5S 

oT\ S(rlBy^^K» J P^#*S:®*$ J &5*7XeS: 

1 3 ] £affitt«:^r*-5 y K<D^«Jt 
(i) mrlsy^vK^8t*P^ 

10 ^^ffi^iSllia (ii)BulSg^fr^ffiS 

f^ffl-c#S2fl«±^ , irffi*S:»«u K'irtBK^ffi* 

t^fpjS:»^"r5*2Xa, (iii) iiMBfB 2 X&T?31R 
Ufc'&ffiSMoS^SrK^t-SIBaxS, (iv)2o<?) 

IS, (v) BtrlBSSff^rtlLrtlii^ti-^lB^Sr 

^icitt, 2o©lr«6SS:JHfCJB : F^<ft«i UT{£ffl-T£ 
i5!S, (vi)mf|S^4XS-efi^L^-r-<T^M J Fi- 
o^T, HuaEJB5XSSrift>9jgi-n fcfc: JcoT, 2ooo 

20 WffiSWi^iie^ftBSSrfP^sfSexe, (vii) mia* 
3 igncj; 5 b/c 2 ^(D^mm<D-r-<x(/m 

a^^o^T, liufB*4Xe^*6Xg&ift9iBi-££ 
HulBy^f> / K»^#»S:?gfife*'*S*7XS, (viii) 

mis y # >- k©^#» * \cw^m<omr^ $i^tv^^^ 

mm*fcfrmm*&ttiMirz>msTM, a*) fit 
fe<D4kmz.£9* flway^f^Ko^#Bg^ai#J6Sr?K 

30 #jgS:^Sii:S*9XS, *5J:l^(x) itulS y # >- K<0 

[ii*5i4] s&k:, ±iajB2xe"c»^Lfc , ir«B 

t^fRiicmiftffiSbaiLT, ffiiasi 3 xa~3s 1 o ii 
sr*9is-r, 3is«^^si^tt^^r-r5y^v 

[»#si5] stt^ ±SE»2xet»ttUbfc , &iiB 

B^LT, ituiEfg3X@~Jgl 0XS£*9i&^ ft* 
40 ^13 iBtt<z>£fflffii4§:#-fS y # ^ Ko^fllaeSrflt 

i e ] ^s^tt^w-r^ y Kco^msg 

Srflt^-rs^fe^jsi/^, (i) — S-^Xc^gE*qcoy 

K^^js^ffi^t, HaaEy^^K^s^fr^rt^rt 

i^*LfcH*7E»^<^ti!f«i:S:A*i"SJBlxa, 
<ii)mffi<z>K*a<Z>y K4>T-©«ig^fe^af&ttiJ:i^ 

^T*fo-5^it^^n5 2fl§«x^'e'tgs^ttmb, 
ffiScofit:fi^^rp3^i : B£-r^i2xa, (iii) fluted 
iStfttW Lfc'&ffiamo*??**!*^*® 3 xs, 

50 av) 2m i gfem&n<:m*<D#, mm. &xi$if&^ 
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TSJB-f5*5Xg, (vi)ffifl5fg4XS"C«3£bfc-r^ 
T^J^S-o^T, ffiiB*5XSfc*0iK^£fcJ:o 
T\ 2o<^#tg£F^i^^S^^^-r^^6XS, *3 
Xmvii) SulS^3XST^CJ:5»(-^:^b/c2 0(7) , a' 
figS^^Tcom^t-oV^T, HUBEm4Xm-^6X 

i 7 ] ^aettsr^rs y # v F<Dft*mm 

<ii)iifFlE<z>SE*n<z> y K5>^cD«jg^fe^aetS^ 

mm<D&wtj?fo%mmirz>m2j:n, an) mmmz 
(iv) 2ootigi?r«cg^t, sis, te^ntftEm 

«^t§^4Ig, (v) SulB^ff^^lTLrti-^^ 

xmrn-r^m^nu, (vi)8(riB»4xs"e»3£bfc-r-< 
t\ 2o(o i griBKra^3ig'&«iss:f^*-r5*6xs. (v 

ii) BagESl3XS-CSRCJ:5^K^bfc2ocD'ffflgS(^ 
i"-<Toom^iiri-oV^-r, it&lE!g4 Ig-^ 6 XgSrjft 

mot, mmv #>-\?ft^itm&&f&$*tz>m7j: 

(viii) mr8Ey^^K^^#»^{-J!S^ffi^iBfcS 
ttT v ^JiR^dS#«E bfc v ^g^S:*^ U HOSS^ 
^frT5i§1^i-^ Rl!B^|;:**JR^S:ff2ni-*-5JB8X 

(ix) Bf^*f+JcJ:!9, SulS y K<z>5H4S igK 

#^^ttat#JfiSr^*S-ti:SlR9XS, *3,fct*<x> flWB 
y^^K<?3^«JftS:*iBffci-SSBl OXg«r-&tf, Su 

[Ji*5i8] $e>fc, ±8a*2xsTfJB^bfc , &« 

ir^fRjtdli^^bffbT, i!u!5|g3Xg-Jgl Olg 

Sr*9>si-, 7ia«^!feasttS:^rt-sy^v 

19] * b JtlEgS 2 iSfiffl bfc'&tB 
B&bT, aWB»3XS-JBi 0XSSr*9 5g-r, IS* 

* i Tiaft^^aettsr^s y # ^ K^^^#5e*« 

[0 0 0 1] 
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[0 0 0 2] 

Ktff-S) Srav^-ry-K««oiaSi:, t©y-K 

wsrav^-ry-Kftiafk^iae-cfcSo y-Kttt& 

20 v^A^b^5ffc^£^ 9#cS§, flllcbfcWffiv;* 

fAi^s?^^^^ y— 

30 «5£<z>»v^-c, ^JStt^BJffitt (BJf^fll) ^SfiS^te 
bf^<9, ffittdS?H«bfc!9"rsri:fe&9 5 5o 

[0 0 0 3] |Slft^s^a*£ttS:*a."rS^tt, fr^^S 
*ft:<Z>fcSlf|5firtJ:SJigbT, S^fr ^ WSWt^ffiSf^ffl 

Sctcjss) dsuiwsnsfc^siib-r^fco t<\^ y 
gftv^^Sr^i-y^f^K^fcSS^wicitt, 5> 

50 ^bf, l^b^^—co^^i^^^ (^bf^fflc^ 




»^«3fiS:Ain*SBa:W"^#tttf , y - K*J*W*A*««2: 

AMasS^v^r^n—^as, §r^&Stt«it£JLo 
[0 0 0 4] y — KI^Ki:*ixS*!fl i l^5«3SS:a 

[0005] Desjarlais, K u n t z 

*-caatt*3f, *s*7*-*'<-* aa^^Js' 

v?A^£ 9 : t£#*cD l 0 o#Ji(0{L¥II8«<^fff 

t<DMi$i&&nm-rz>^m (dock) sr»*u^ (r. 

L. Desjarlais, R.P.Sheridan, G. L. Seibel, J. S. Dixo 
n, I. D. Kuntz and R. Venkataraghavan, J. Med. Che 
m. 31, 722-729 (1988) ; R. L. Desjarlais, G. L. Seibe 
1, I. D. Kuntz, P. S. Furth and J. C. Alvarez, Proc. N 
atl. Acad. Sci. USA, 87, 6644-6648 (1990)) 0 ZL<D 
^^x^X^^;^(Z)ie»fifii (H I V protea 
se : /nr-f yf-?/^^ fcS»5ff#.) \zMm L-fc|£ 

[0 0 0 6] Sj/h, Lewis te3g^^Mil-> 52 

«BSS:iBfffcfc«SS-rs*J!feSr»*bfc (R.A. Lewis, J. 

Comp. -Aided Molecular Design, 4, 205-210 (199 
0)) 0 L£>U ZKD^tyJjXtes p'Sj^K^JgW* 
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[0 0 0 7] S«S • £*ff<^Si**£^«Mfcfc 

^^Lf^ (Y. Nishibata and A. Itai, Tetrahedron, 4 
7, 8986-8990 (1991)) 0 jfetfu a»fc;*J»fc^ 

10 ffl£ioi*ottAnLTv^^&T*fc^ **^«rffi*« 

[0 0 0 8] Bohmtt, ^ A^fflSStufc^S^ 

flHfiSrWaS-fS^ffiSrWaLfc (H.-J. Bohm, J. of Co 
mp. -Aided Molecular Design, 6, 61-78 (1992)) Q b 

20 V\ 

[0 0 0 9] S:^^^ft:*ig^^HT^^V^m^(^ 

30 [ooio] &»tt<o&#mm<Dtem&te^m&\^ m 

[0 0 11] ^SrSia^fciirS^jfet^fiv^^v^fcS 
50 ^WigStttSM^^V^Si^ft:^^ (i^SirSfc^S 
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[0012] zLth^x— m^^<nt>tix^tc^(Dm 

y ^ *mm±xm%m^misxmm-mte&t>i£ 
^>^t^nt>tbx%tio 

[0 0 13] L^U tt#-Dl«blii-^gf*i^ 

^mX-&1r&£y%:ft^(Dmte&fr>ltm (RECEP 
S) £r#fgU «SLfc 0 (Y. Kato, A. Itai and Y. 
Iitaka, Tetrahedron, 43, 5229-5236 (1987); A. Itai, 

Y. Kato, N. Tomioka, Y. Iitaka, Y. Endo, M. Haseg 
awa, K. Shudo, H. Fujiki and S. Sakai, Proc. Natl. 

Acad. Sci.USA, 85, 3688-3692 (1988) ;Y. Kato, A. I 
noue, M. Yamada, N. Tomioka and A. Itai, J. Comp. - 
Aided Molecular Design, 6 in press (1992) ; A. Ita 
i, N. Tomioka, Y. Kato, Y. Nishibata and S. Saito, 
in 'Medicinal Chemistry in21st Century', edited by 

C. G. Wermuth, Blackwell Scientific Publishings, Lo 
ndon, (1992) in press; A. Itai, N. Tomioka and Y. K 
ato, in 'QSAR: Newdevelopments and Applications', 
edited by T. Fujita, Elsevier Science Publishers, 
Amsterdam, (1992) , in press. ) ^?)RECEPS£r 

[0 0 14] ^(O^ r (7)RE C EPSC, Tk^ll&^tf 5 

[0 0 15] _fc|SOJ:5^^-?'*^^&^fflv^r, 




#i¥6- 3 0 9 3 8 5 
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[0 0 16] 

s«f«* y K^©«itSr«»-r 5*»s:««-r « 

[0 0 17] 

[0 0 18] •f-Jfcfc'fe, #3SWtt\ ^3lJ£ttS:*i-S y 
20 ^^Kc^^«^ ; g^«^-r^^r?£t-*5V^T, (i) tuisy 

R£tS»2XS, (iii) 2o<^ J ffffiSSr*<rW : P^ 

m> a*, *5j:t;ffss*^t5i3ig, av)Htf 
tay K^swfr^^H.^(-^^— ^T-^iB^b, 

lf B 1i:^gKI:Mt6g5m *s«J:t*(vi)fi&iESS 

2 xe-o* c ± 5 i-g^bfc 2 o<z> wffi£<z>i-^r 

AWE y K5^<01H*&»#3*£SS 6 XSSr^tp, 
[0 0 19] ffi|B»4XSf*, H&Tcl&^-hi;:^*- 

co» : P«^SS:«»i"S^iSfei^:*3V^'r, (i) -*H±OR 
*qoy^f^Kco^1lt5g(-S^^T, H^5cfe^-^tt« 
Sr#5 n J: 9 mflS y V K^'S^f*^^7L^^^ 

%mmrrz>mrTM. (ioguiB^eE^^y^^K^^ 

Ig, (iii) BlrK«2Xg-ettffiUfc , Br«aiHoSHf^ 

^ri^s-r^^3xs, av) 2^<D^m^^<:w^(o 

50 fft, «3g. *3J:V#aEffl«SrJB^i-S»4XS, (v) tu 
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*SrJ(tClS^fit«4:Lr«ffli-SSB5Xe, (vi)SME 

f|4Xa^§£b^^T<Z)JB!m-o^T, iiuiE^SI 

T, SWBJB4Xe-fB6XSS:»!9ig"t-iii:l2:J:0»e> 
frfcftg^&Bg ^ffi^^-^r S^^^ot, Buisy^/^ 
K» J F-<^#»*^fiK*'ltS»7XeS:^tp, BulB^^ife 

[0 0 2 0] £ £>M, _hfBSB2XSt?ffi«bfc , &fiBS^) 

|p]WW»cffi^bji[LT, HfffBJSaXS-IBrXgSrjftt) 
iSL-*Ct>J:v\ Sfc, ±fB*2XSt?»Wbfc , &te* 

*L-T. ±|E»3Xe—^7XSS:i»!9igL"Cfe<fcV\ 
*bt^*^ *35M«, ±IE*lXS-^7XSJ-in*. 

a, (ix)0f3£^*i4=i-«3:9, ffirtay^^Ko^flije^ 
y K^^wasrftaft-raJB i o xasr^t?, £ 

[0021] *»M^^fti-J:iT/tt, tt*n©y#^K# 

J P«5eS^fl|jS•rs*ffi^*5V^r. (i) ffiffEy^^KOK 
fcH^Scft^^fllWRSrWSSlXS, (ii)gE£aco y # 

S#2ia. (iii) SMB»2XSt?ttWL-fc , &tBKm<^ 
JimK3£t5«3m (iv) 2o<B < ffteiE«:JBCJIK 

(v) mis^ft^rt^rtt-^^-^^^iEeb, 

©tSISSriCB^^fif t LTSffitSS 5 Ig, (v 

i)H^^lE^4xa-t?^g5^Lfc-r^T<oJS■T'{-ov^T, Suhe 

»5XS&j|ft9igi-r i^ioT, 2ocO'S'tgSP^(-^ 
^gSS^MtS^6Ig, *5J:^(vii) ituIEIg3Xa 

T*»c<t 9 t^^Lfc 2o^^K^^r^m^t- 

ov^t, ffiSB»4Xa~*6XSS:j»9ig"rrt(^J;!J) 

» h titi^mm ^ii^t)^ ^rtiaoT, stria y 

^f^K^<^#»S:^Sii:5^7Xaa:^tP, lWfBO 




-3 0 9 3 8 5 
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[0 0 2 2] $6>K*fc, *389ifc^ MiStt^ft^ 

y^^K^^ J p*it^«^-r^^&i-^v^T > a) mrfs 

artfc^UfcH»5E»^jR^ttf«S:#SfBlxa, a 

U IgWtgSO{5:B^^fRJ^}t^i"^*2Xa, (iii) 

3Xa, (iv) 2o<z>^ffiS£JRCJK^«, li, *5«t 
tffiFffiffi«£S^f5*4Xa. (v) #j!BS«*<^rt?L 

fiat ttsft§B5ig, (vi)Htfi2^4xaT-fg^ 

iWot, 2o<z>'&SBSIB^ilS*ftl5Sr^-rs»6 
IS, *5j;tf(vii) grSa*3xa-cJBC<t5(-i9:5£Lfc 

2 0(7)til(7)t^t(0|I^^OV^t, ffr|E^4Xa 

[0 0 2 3] Sfc, #«9§M\ ^s^tt^wi-^y^^- 
K^^«it^«^i-^*&^^^T, a) —mk±<D 

30 BE»](©y^^K^coJS^Fffi«fi:, iiulBy K<£>S:S 

ssiii, (iOmria^Hfti^y^^K^ofliJS^fe 
^affitt(-ie:^"e*>s titans 2te«_bo^tg*^ 

ifflU R'ff«BStOffi«i:*lRlS:lt3£i-S*2Xa, a 

ii) «rfafB2xa^»abfc^«B*ra^K^s:R«i- 

5^3IS, (iv) 2o^WtiS^»C^^^> as, 
tsJ:t^#«E««*«^r5«4Xa. (v) iiufEg:*ff<z> 

35SBff5E^^S:»6fe^*»^J-tt. 2oo J grffi*S:»CJS 
40 -f^ftfit LtUffltSSsig, (vi)mjfS^4xar- 

ntiaot, 2ooirjiBsw^3ie^«ttSrf^*-rs 

^6Xa, *5<fct*(vii) HufB®3XS"CjRCJ:5^ift:«: 
Lfe2o^ ^ B'tgS(^^-<Tc7>|a^^oV^T, ittffEfM 

£^£^£ff?7ia&r*a"ti\ mriB^JfeS:Jl#t-rs 

5 0 ±SE»lxa"CA^SttSy^VK^OJS 

50 ^fztem-<D&mt$t<DftKftm&mmt txi^ 




13 

^^t- y is:/ K^oj^ffiflfSr/B^s r t &x% 

So 

[0 0 2 4] ^IHMSSV^T* $tm#k&. Wfa(0&ff* 

Mffcif&^t*,, 

[0 0 2 5] irtBSirtt, ffc^Rfr^^Mfcfc:^ 

bTfftt-f-SlB^* (B^H) 
S 0 Will 7^S, ^FnS, ^-tf >«*£rSrfcl 

SfttmSEW^^TK^^ib, ^v-tf^fciftf) 

S Q 

[0026] -fu—ym^kte, ^mfo^lfc<0&>Z>{\L 

w& v h^^T-^m^-r^mT'^iiL&t bras-eft 

»^fflHS:0. 2-0. 5ty^ h n-AS*i L> 
#bfe:r-^£^5fc^-rS 0 H|Jc7c»^^«*tt, 

(6^*-e) ^s^wttf^ ^a^^v 

fflffi * 5 tt« if 5 £\ * if — * Sr&tf & <£> T? & 

y^/yF^iaotfit^wsw, y 

9 MfUfli U ^n^ft o if o frttW^WSi boo y 

[0 0 2 7] 
[0 0 2 8] 

[J*iffi#iJ] Hi 1 H *38MO^ife^«fcS:S:*i"o **W 

<£>;fr}£fc*3^rH *1\ WtfiRECEPS^Sl: 




#ffi3|£6 - 3 0 9 3 8 5 
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^^^tgs^ttw vx*:<D'gmm<v&wbjffa%m3£ 

tiStfe^o a«\ RECEPS&fflV\ 

io tri^icj;?), s^^^^tf^rt^^^li^ 

[0 0 2 9] *«M<©*ffi^5FlJffiT?#5, 2 0 

Jl K^a, b. *3j;t*cH H&^T^±l-£ b*X 
S 0 0 2*. A*3<tO«B, aSoJtt^b^k^ 

h,x\,^z>£Mte, *s-a«i*«:*u A*sj;VB^e>»^ 

20 brv^5$cBiW\ ^fgSA*5J:i>*Bco^r^]^^i- 0 

[0 0 3 0] g^M2TU JS^a. b *3 £TJ<c KfcH 

S*£^T-^#ffi^^R^-t(-^ btbSo R(a) , 
(b) *5«fct^(c) tt, -tax-P*!,, MT-a, bWcO# 

«?^S£Sr*-ro 03(Z) (a) «at5H5©7P 
^ ^KaiJS^SrBfflE^** OTKiRia^ ^ bT v ^ S^ 

30 mm* kffi&£^xi&&mM, »xxfnm»n 

S^ifeSr«a«>^*-ro H3© (b) tt, «Jfi-rSBl5 

co^n— bfiOJ^^^^L 3 3 lr*^T, tK^MT- 

*b**s&, TK^fiR^SrKSWR^^dlftbfcft, «ffe* 

[0 0 3 1 ] HHjoJct^Sfl LINKORSrfflV^ 

40 jKB^o^Tf*, «a?i"So Bl6tt, RECEPSW^ 

~h%^-f- 0 0 711 RECEPSSrfflV^Ife^ 
fciirffit U±^?^y\i 0 >'i?<DWt&&^1r 0 RECEP 

50 <oflM») -C^asna^-fe^^sxtr^^SrtTjo RE 
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[0 0 3 2] @8ft ^/I'fc^^flS^fitiS (a) . 
mm (b) . SBitJ^ffiUfcWteK (-<Vif^m^^n 

hWbbfcS*) (£>{£B£ifft (c) £r^1~o a 
tt\ g*ft;<Z>eS:*i"o @90 (a) HtfCTctfr^ 

-To 19(7) (b) feu S^ffcOTt^fflSixST 

[0 0 3 3] 010ft *3SM^ife^«t 9»e>ixfc. 

[0 0 3 4] 01 2te, /^^y T*S€©K65M¥6P* 

y yv^-^v-^ £ *lc xMfa&ffiVr £ ti^^^l'S 

#JO#Rt«:*i-o Pro ft /nyy^ Phe ti^zn^yW 
Tv-i'S:, His ttt^f^S:, Val fS^y^, Ty 
r fi^nv'VSr^U V [CH 2 -NH] fin C0gP^c7)-< 

^ K^C0NH^CH 2 NH t^otV^Sr^^to ±® 

dte, y ✓^-<^v>'^a*»j<z>«ja«rr s y m&m 
ttsf^fflurv^s 5fio i grffiSS:^L"ciav\ rtu-s-s- 

[0 0 3 5] @13ft **WO^jfe{^<fcl9#fett^i, 

y yv^^^^^y^^Ko^Sit^^-r (W*i 

—Hi* 11) o 014ft **W^*i£^<t V'&hth 

fc, y ystx^yisxD y # ^ K^a^flKfi (@i3© 
m*9f^bfe 0 ) y yv>°^^w^s«^sp 

y#>-K<Z>#^»5i3r*U SBifiUt y ✓^^^^ 
^SS^^^IS^^lg^o ft. ASP7 9H 7 9 
{^(DT^^y^^Bi^. AS P 2 1 8 f* 2 1 8{iLOr^ 

[0 0 3 6] 04~6^)7n^ ^-Y— * 

*3«3:t^5tt. LiNKORofsiao, y#>-K^ 

^T-JMfH RECE P S (T^jfe^ J: V nhfLfz.^7kju 



(9) WBH5p6-3 0 9 3 8 5 
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R»J:tJ J L|j:4^73'^to 
[0 0 3 7] 06^)R 1 d^T. W 

«<z)4iett^tt^ - 1 it]® btbx\,^z>=im&,±<D y 

10 [0 0 3 8] #Cf^ R 2 fJl*5V^, # y K^t-O 

ft#-T5 0 nrr% fcmffi&vk'smmtte, 

[0 0 3 9]^ R3m^, y^f^K^dS— a 
54§^fc:ft ^T(-IHSi"^R4~R 1 0^^-r iy^^r 

fT^-ri-, ri l^^^^^srff 5o R3^*3v^, y 

[0 0 4 01 SI:, R5[^V^, y^K^H^gi!) 

flB-rs^sBgjar&So 09^«. receps^v^ 

^ ^ ^ 7 -< y 9 ^ ^rfflv^^) n # 5 #f i£ Uv^ 0 

M^^M boo ^ytv-^ — as a SbM f-ll^^^ 

40 S:ao^i•S^j£S:V^5o fllfcfcf. RECEPSm P 

^r##fc boo, ^SrlUte. ^t^Wj, ^0^* it: 
[0 0 4 1] R5<^>^xs'^ p f^:*3V^T^^, — S» 

50 *HSW*ia^t>^rS:aWi-5fc J:v^ 0 R5 
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(10) 



|5£6 -3 0 9 3 8 5 
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fa-frt>ii:S:tT5o ^HDIC^tte. *lf^£:7I^&LT 

9, -r-<T^>y^^K^T-^fi^^TVK (Y.Kat 

o, A. Inoue, M. Yamada, N. Tomioka, and A. Itai, Compu 20 

ter-Aided Molecular Design 6^ pp. 475-486 (1992)) 



[0 0 4 2] R5i^:*3V^'r*HSWfite^■^i:S^SWl-fc 

y K^^fi^^riK 0 

[0 0 4 3] R10(^V^, R6-e#fetuf=i«F 

[0 0 4 4] *#:f2. R6*fc«R9T?#b^m^ 

^^fflV^^Simplexffii-i:oTfi^a^^ii:^7 := V^^:ftii 
Rlll^K, R 2~R 1 0<D*f 3/7°{21J: <9#£>n* 



[00 4 5] R 1 2 M*3VVT\ R 1 1 X^SLfc 

L. gS«^l^f*t^ 0 RECEPSia^^t 

*j&&m*\ y^^K^*^^»fc^fc*^fca»^ 

y ^^K^ : F-^«^i-S^v^r, §^f£ (Vir^^) 

fcowrtt, #H7^x;*&^^XSttXfi^-<5^L^¥^ 
[0 0 4 6] #cv>T% Ri3Ki*3^-c\ **Jg£H4l>->r 

[0 0 4 7] R14m^, H&TC^/ktffR 

El 4 col l l^v^T, ffi*n<z>i£Sft y K5tT-<£>M 

^mm$\ Ri5tni*^fcWyK^ 

[0 0 4 8] JSfcVve, L2f£*3V v T\ ^tl^frUDV JJ> 

fg*S(Z>^>r^#^^— if^»f-t?#^-LT*5<o ft 
L3id^V^T, R 1 2T?»WS*vfcH?JC7nt& J P^W 

-rs. ifB^a^y^v-K^sfetty^^K^* 

[0 0 4 9] rtbib^tr^S^^y^V^hi: 
LT, !^#(Z)+gs:^fflSr-r5 ; ffi^'B'tgS^fflEL, r 

[0 0 5 0] 



No. 



S PU9N 







1Q 




O 
£t 


Q p» (7)M ( "7° pi K k) 


o 

o 


S P 3 <£>N 


A 




O 


^3 LcK IN 


A 




7 




8 




9 




1 0 





4#if!¥6-3 0 9 3 8 5 
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v^t£«P<z>lM bSrSRtfS^i*, *5<t^SB<D1^>f h£r 

*LV\> 30 

[0 0 5 3] #ijx.te\ A. $o£ZFC(D3o<Dy-4 h 
frhZMS^te, A-B-C, A-C-B, C-A-B 

[0 0 5 4] L 8 f^l^T, ^-f h^SRI?*'© 1 

g|2 ^M^gQS 



[0 0 5 5] 7k\^, L 1 0M*3^T, IS-g^^S 2 OCT) 

£jltRbfc4§^-te. A-B|ffl<DBElltd^, A B ^ co 
[0 0 5 6] TIR»'&IB^*=/h**;KT«*T { (A 

-Btn<OMdSgm) / (2.735/2)} -1 

±HS|g^JK : F»=/h*jR«TW±^ { (A-BBBOftffi 
EBB) / (2.006/2)} 

±fB^S;{C*3lt53E|R2.735 H -C1=C2~C3 = 
(C&tfSC 1 tC3m<D$£MX*$bV . 5£»2.006 H - 

ci=c2-c3= jo ft s c 1 1 c 3 ra<E>BEHi-efc 

So 

[0 0 5 7] L 1 2 |£*3^T. »-&JR-?*SrK3e 

u ^{-3j^T-r^-r fr^^-^i-s^sss^^-r 

[0 0 5 8] L 1 3 {£*3Vvt\ IS^fi^S^SS 

[0 0 5 9] 
[«2] 



C: SP 3 1 

C : S P 2 2 

C : 3 

C : 4 9 

# 1 N : S P 2 9 

# 2N : SP 5 (/P b^b) 3 9 
#3N: SP 3 8 
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(12) 



0 9 3 8 5 



# 4 N : S P 2 b Wt) 

# 5 N : S P 2 (^«»0 

# 6 O : t Kn^Vfi 

# 7 O : x-r/l^S 

# 8 O : 

# 9 O : h/^^^ 

# 1 0 C : y^^/VS 
H : CMfe-fr : S P 2 
H : : S P 3 
H : NtOg^ : S P 3 
H : C(-^ : 

H : OMfe-fr : fc: Kn^i/g 
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9 (5 0) 
9(5 0) 

6 

6 

7 

4 7 

5 1 
5 
5 

2 8 
5 
2 1 



[0 0 6 0] -Tftto-fe, Kfc^TK*, Jg-^JR 

pg^r^m-r^o s*:. ^^&2ic^v^r^, fa&m^ 20 

1 td&l^Tte, L 1 4 
[0 0 6 1] W:, L 1 6{£*3Vvt\ ^JSS^^tp 

art fc s i^s^S:* t> fiv ^^fs^oft-^it 

[0 0 6 2] #:f^ L 1 7 i£*51/^C\ L 1 4 ~C l£/t 

L15i:i^ 0 L15-L16©7f^ ^ 40 
[0 0 6 3] W:, L18Kl*3V^ L13tMLfe 

^ l i 9M*sv^ -r^T^Jg^lR^ISdSL 1 2 Til 



X.TL 13-L1 S <D^7~ yf&fflkVMrto 
[0 0 6 4] Hk\C, |5<7)L2 OJJliSV^T* 1M bf 

^J:i^bco2JfS J ?--eih^ bAir^ hBSrSRC*^ 

1 iiM b B CoV ^TI^ £ thr-^-Jc^-T^(DM^ b 

[00 6 5] ffi&jjmi^ZV, a. b*3j:^c 

<D3m^X^4 bBSrJRCW'&lU*, 1^ b 

fL& H&7G»^jK<E>2fe^ a 1 <DH&tgJ&^c7;> 1 Ofo 
(^OV^T, L14-L17^i©7f^^J:^ a 

[0 0 6 6] AW^^k±-(OW^X^4 hA^B^iCi 

<Z>flfC^*C*£fc:«:, bAfl|[|d^ttH»C7C»^/Si 

*^t&^^*^^b 1 ^^jliic:b n ^TW-m. a" 
- b a (DUg&VBM, a"' 1 - a" - b n *3<tl^a n - b 

[0 0 6 7] 0J;t«:, t£ttm2\z£y. a%>£ 

Ub<D2W^X^^ fA^f^ bBS:JRC»^^fi, a 
t2A0>J^«fc*f-JS bfc^«f£JtffiV^T, A- a PJJc^ 
^SBfff£r{£oR(a) ^HB±C$)^fiftfc^o 

<D^mmtmm i L^^m ] o . raw <^R/^±c>-r-<T 

<Z>^3&3, a<^ffiB^*"e*>9, 5-10° *3 

Rj^Jb(^i:ofc^^^n-^^^gv^T^6 0 INT b 
Bl^t5b^oV^tfcl^iT^6o a-bHfj£>Sg 




[0 0 6 81 je^ft2ia9, a, b%>£X$c<D31% 
^t^hAtt^hB^Ci^l^ R(a) tn 
(b) %W&Vfc<VtmC^Y)ljX\ R(a) ±<D— &ati* 
A-a-cC0^ftiBE«ta-c^iHT-a*5j:Vc^ 

^»Hi$tbSo P5(c) ±©^13— ^HR-T-cias, R(b) ± 
[0 0 6 9] ftfc:, L 2 l M*sv^t\ ^»BSFK<£>S:/h 

Has— ^fiJ£ATOt^^^, — ^flSeA_t^t>0««F^ 

[0 0 7 0] L 2 2iJl:j3^T\ grg^itS 2O0 

^ F^TL 1 O-CIRLfc^SrW^tSo i" 

^TftaWLTV^V^^iJlf:*, LI Oi^M^ B»J^f" 

>f h^TSrNjeU LI 1-121^x^^1^)1 
U affl**tfc^jSK*S«UT*3<o &V^\ L2 

[0 0 7 1] te, L2 4l^^t, t^f h^f ^(7) 

hSrSRCJSU^IIH* (#Jx.tf, A-C-B) ^IKL, L 
9 — L 2 3(7>^7 i y7 p S:tft9 3Si"o L2 5M 

(Dmm¥mmiL\%$L7L-r ^ l 5 -casts L^igs^fig 

X. L6-L2 4©^r^7 P ^S 1 9lto flfl&H:. LI 

<fcv\, 

[0 0 7 2] ftC, L2 6^#3l^T, L 4 "Ctttti Lfcllr 



(13) 4#fH^ 6-309385 
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t, L 5~L 2 5 igi" 0 JJcK, 1-2 7^*3^-0, 

[0 0 7 3] L2 8m^, ^y^K^HP 

[0 0 7 4] 2oco*^^^ffi«S^> ** 

(-jfiv^^dte (o.6 ty^fp^) , :©2o© 

(0 3 0 (a) «r#JHl<Z>££) o 
20 [0 0 7 5] L 3 1 M*3^"C, ffl<Dl£&&3&i>* b 

^§^gK^LtIS^titL^5^^^ 

mm^-r^mm^m^-r^o ^^iiit L2i^ 

[0 0 7 6] W:, L 3 2i£:t3VvT\ L4T*ttffiL^t 

figX^fcg £ *r|pj 3&S3E*> & * v ^ J; 5 £ ft «SrfBII8 L- 
30 T, y^^K^^WSSftig^fWSrtTV^, 

m^LHi. ^MtfI/n/7AMM2 (N. L. Ailing 
er, R. A. Kok and M. R. Imam, J. Comp. Chem. _9, 591 
-595, (1987) ) (D^As^—Mik t JlWk'*? S:^ 

IKfe (conjugate gradient) ^r^V\ L4Tt^Lf^t 
40 So 

[0 0 7 7] L3 3(c4o^T, **JS^Sr-g-S> 

£^L, S^ft, 3»-&ft. *5«tt/fcCtt#S:**b*35S 
jgSr^fiKi-S (B30 (b) Sr#Rg^-ir) o -^Ii 

[0 0 7 8] rcoxgti. l 2 i i rafiio^ffi-eff 5 - 
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(14) 



^fH^6 - 3 0 9 3 8 5 
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titty # is h*(D^mm^^x^ ^m^^^^v ^ 

[0 0 7 9] y # ^ K<z>$J^fl*3fi;&s V *J Kfcfl* 

fc, L3 7(^T^y^K^fWL28tI 

-To 

[oo8o] *3sw^>*j£*, affile ft«asfc<, i£ 

&3 



[0 0 8 1 ] *<Z>fl^«3t«:l8 8©(a)l:, I 

^fficoM H s 9 «^^IiI8co (b) ir^i- 0 

<D (c) ) 0 — ^T, RECEPSCJ;^ ^t^*« 

i-o 

[0 0 8 2] 
[*3] 



ARECEP=RECEPS 
GRDNAM=morph. erg 
NUTMPM-1 
ATMPNM=morph2. d 
NFRAG=2 
IFRAG=1 



mm 



IFRAG=38 

LK0RDER=1 2 
RSLMT=0. 12 
ANGFIL=angl. parm 
DISFIL=dist. parm 
LNKDIS=0. 38 
LNKANG-6. 5 
LNKT0T=8. 0 
RNGC0N=0. 7 



USRFLG=1 



USRFLG^2 



10 



~7y >f ^ yM t Lti 1 cONo. 10 ££> ;7 ^ ^/l"X<Z>*£:8iR 

<5o 



[0 0 8 3] fib, ytflsY&ft+m&Wffiftkte-iS^ 




*#<aEt>ofct>(OS:SMfeLT, y#^K#^*i6tf>« 
frfc 0 *0 1«fB<7>^«5&S:igi OJ^-To r 

[0 0 8 4] ar, *^8Mo^B2lafi«^ov^Tl^lM■r 

[0 0 8 5] ±iE0>#i£Sr. 3BlB*3K<©se^*P»aiy 
^/^^^V^-t-^t^^^KflSiaWJ (C*SH) Pro- 
Phe-His-Phe W [CH 2 NH]-Phe-Val-Tyr (N*«S) 

ip[CH 2 NH] ft r(7)gP5>^^^ K^CONH- ^CH 
2 NH t*otV^5rt^to ) i-ilfflL-T^^o * 

iffiU -tOffiBKB^bfc (Ell 2#Rg) o -tiS^5 

STLfco GREEN (Journal of Computer Ages Molec 
ular Design, vol.1, pp. 197-210 (1987), Nobuo Tomio 
ka, Akiko Itai, and Youichi Iitaka) 3rJBV^T. V 3? 




^1^6 - 3 0 9 3 8 5 



* [0 0 8 6] EAT\ *3SM^S3^jE0B^oVN-c, KM 
15, *3J:^Ll-L4^^r^7 0 Wtit, SS#<£> 

10 [HBO|«**lftM] 

[Hi] Bill *8W©*S^)iJfeS:*to 

[0 2] B2lt ^P^^fei-^t-tS^tgS^^^ 

[0 3] B3«, *38M{-*3ttS»1flit^^ffiS:* 
-To 

[04] B4H LINKOR^V^*»M^ 

[0 5] i5lt LINKORSrfflV^fc*8W^i£^ 

20 [0 6] B6H RECEPSSrffiV^^lfe^bii: 

[0 7] B7lt RECEPSSrfflV^^lfa^W 

[0 8] 08^ ^/Vfc^tf^^WJtSr^U (a) H 

^/ut^^^ftfiit^, (b) te^/i-t^^mmm. 

#^fe&flfiS*r, *3«fct/ (c) tt^e/wt^co^Wig 
[0 9] 0 9tt £S^W^ffl^T«Lt^t 

^^s^ft^f/v^^to (a) (DMrnxm^ti-f-x ^ 

tit^m^ir 0 (b) ft S^f«l!]f-^®£ 

[010] iiott *«W^ft^<fc9#tlS*Hfc^e 
[01 l] 0 1 m ^e/^t-^irra^^iSSJSttSr^ri" 

[012] inn y ^-x^^>^cc>Ra^jo«5fi 
40 [013] Bun ^mm^m^x^mm^ntr.v 

[014] 014(1 *«W<^*jfe^«3:!9fll«*^fc^ 
-T-ffi^W^ y y yV^^^v-^ftTL 



(16) 
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LINKOR 
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(a) 



(b) 



[0 3] 
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^m^6 - 3 0 9 3 8 5 



[B4] 



L4 



L5 



(4> H ^jmntomJifatry 



L6 



C3)- H wY«mexmi 
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NO 



NO 
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(18) 
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[B5] 



2 



L20 



V L21 




I 
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r 
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